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useful and efficient to generate transgenic mice to study gene
regulatory elements in vivo.
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Disruption of the microRNA pathway by the targeted loss
of eIF2C2 results in aberrant primitive streak formation
Reid S. Alisch, Tamara Caspary, Stephen T. Warren
Emory Univ., Atlanta, GA, USA
MicroRNAs are a class of noncoding RNAs that play
critical roles in a diverse collection of developmental
processes. MicroRNA function requires the formation of
an RNA-induced silencing complex (RISC). The Argonaute
family of proteins (e.g. EIF2C2) are highly conserved
members of the RISC. To more fully understand the
function of the microRNA pathway in mammals, we
disrupted the eIF2C2 locus in mice. Homozygous embryos
were recovered at e7.5, but not at e8.5, in appropriate
genetic ratios, indicating that the loss of EIF2C2 function
results in developmental arrest during gastrulation. As an
initial characterization of this phenotype, we monitored the
expression pattern of a primitive streak marker, Brachyury
(T), in e7.5 embryos. In eIF2C2/ embryos, T expression
was expanded compared to wild-type, suggesting that the
microRNA pathway regulates primitive streak formation.
Interestingly, a quantitative trait locus that modifies T
expression was mapped within 2 centimorgans of eIF2C2.
To test whether there is a genetic interaction between
eIF2C2 and T, eIF2C2+/ mice were crossed with
heterozygous T mice (T/+), which have a shortened tail
phenotype, and double heterozygous offspring were analyzed
for tail length. While the tail length to body length ratio
(TBR) in wild-type mice is ¨0.8 and the TBR in T/+ is
¨0.25, the TBR in double heterozygotes is ¨0.6, indicating
that EIF2C2 haploinsufficiency results in a partial rescue of
the T/+ shortened tail phenotype. Thus, we have identified a
genetic interaction between the microRNA pathway and T
and that mesoderm specification is a specific mammalian
developmental process mediated by the microRNA pathway.
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MicroRNAs (miRNAs) are small (¨22 nt) endogenous
RNAs found in many multicellular organisms. miRNAs
function as negative regulators of gene expression by destabi-
lization and/ or translational repression of specific target
mRNAs. In mammals, miRNA encoding genes represent
perhaps 1% of all genes. Numerous miRNAs are present in
the mouse brain (Lagos-Quintana et al., 2002, Curr. Biol. 12:
735), and many neural miRNAs are expressed during neurogen-
esis (Krichevsky et al. 2003, RNA 9: 1274; Kim et al. PNAS
101: 360; Miska et al. 2004 Genome Biology 5: R68; our
unpublished observations). We are interested in understanding
the roles of miRNAs expressed during neural development and
neuronal differentiation. We have developed an in situ hybrid-
ization method to directly detect mature miRNAs in mouse
tissue sections. We find that fluorescein-labeled oligoribonu-
cleotide probes can detect miRNAs with high specificity using
wash conditions based on SNP detection. Using this method, we
determined expression patterns for miR-124a, miR-9, miR-204,
and other miRNAs in both developing and adult mouse tissues.
We find that miR-124a and miR-9 are expressed in neural cells,
but miR-204 is expressed specifically in the choroid plexus.
Intriguingly, miR-204 is found in the intron of the TRPM3
cation channel, which is also specifically expressed in choroid
plexus. We are also analyzing the functional role of miR-124a
and other miRNAs in differentiating neurons. Supported by the
Wilson Medical Research Foundation and NINDS.
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